The present study aimed at synthesizing copper(II) and zinc(II) complexes of mixed ascorbic acid and nicotinamide and physiochemically characterize by solubility test, melting point, conductivity test, infrared, electronic and proton nuclear magnetic resonance techniques. The result of the physiochemical studies indicated 1:1 stoichiometry and were supported by the spectroscopic data. The antimicrobial activities of the mixed complexes were carried out against Bacillus subtilis, Escherichia coli, Staphylococcus aureus, Penicillum, spp Aspergillus flavus and Aspergillus niger. The result of the infrared data showed that ascorbic acid coordinates through the oxygen of the carbonyl group and that of enolic C-2 hydroxyl group, while nicotinamide coordinates through the nitrogen atom of the pyridine ring. The result of the antimicrobial studies showed that the mixed complexes have higher inhibitory activity than the original ligands against the tested bacteria and fungi species.
INTRODUCTION
Antimicrobial resistance is fast becoming a global concern with rapid increase in multidrug-resistance bacteria. Some previously treated pathogens are now becoming untreatable (Saha et al, 2009 ). An extensive work have been reported on the investigation of some drug-metal complexes (Ajibade et al, 2007; Adediji et al, 2009; Obaleye et al, 1997; Hariprasath, et al, 2010; Lawal and Obaleye, 2007; Ajibade and Idemudia, 2010) . In most cases, the metal complexes usually have higher inhibition or activity against the organism compared with the corresponding ligands.
In continuation of our studied on the mixed ligand metal complexes, we decided to report the synthesis, characterization and antimicrobial activity of mixed complexes of ascorbic acid and nicotinamide.
MATERIALS AND METHODS
The metal salts used for the synthesis were obtained and used as supplied from British Drug House Chemical Limited, England. Ascorbic acid and Nicotinamide were obtained from Swiss Chemical Limited Lagos, Nigeria. Cultures of the microorganisms used were obtained from Department of Microbiology, University of Ilorin. Ilorin, Nigeria.
Synthesis of Mixed complexes of Ascorbic Acid and Nicotinamide
The procedure described by Abd El Wahab and ElSarrag (2004) 
Antimicrobial Studies
The antimicrobial activities of the ligands and the complexes were determined by methods described by Collins(1970) . The antibacterial activity was determined on the seeded nutrient agar on which 0.5m diameter wells were punched. Different concentrations (50µg/ml and 100 µg/ml ) of sterile filtered solutions of the ligands were made using DMSO as solvents, 0.1ml of each concentration was applied into the wells and incubated at 37 0 C for one to three days. DMSO was used as control.
The antibacterial activity of the compounds was estimated on the basis of the size of the inhibition zone formed around the wells on the seeded nutrient agar. The bacterial species used include: Escherichia coli, Staphylococcus aureus and Bacillus subtilis. They were obtained from the The fungal cultures were incubated at 30 0 C for 48 hours. The antimicrobial activity was estimated on the basis of the size of inhibition zone formed around the well on the seeded agar plates and the inhibition growth in percentage was determined on the basis of the average diameter of bacteria or fungal colony on the growth medium compared to the respective control. % inhibition = A -B x100 A 1 Where A =diameter of the bacterial or fungal growth in the controlB = diameter of the bacterial or fungal growth in the test plate. Table 1 showed the results of the physical properties of the free ligands and the mixed complexes. The two mixed ligand complexes decomposed above 360 0 C. The high melting point confirmed the formation of the complexes. The mixed complexes also have different colours. The blue colour of the Cu (II) complex suggests a tetrahedral geometry (Lawal, 2010) . The results of molar conductance in DMSO solutions showed that the mixed ligand complexes are electrolytes. The results of the infrared spectra of the ligands and the mixed complexes are presented in Zn(Asc)(Nic)Cl -1624w,b 1089s -516w,b S= strong, w= weak, m= medium, b= broad 
RESULTS

DISCUSSION
The results of the ultraviolet/ visible spectra are presented in Table 3 . The visible spectra of ascorbic acid-nicotinamide showed only one absorption band at 414 nm for Cu (II) and at 402 nm for the Zn (II) complexes, which were assigned to metal ligand charge transfer (Lawal and Obaleye, 2013) .
The results of the antibacterial activities of the ligands and their mixed complexes are presented in Table 4 . The antibacterial activities test of the ligands and their complexes were tested against three bacteria species; which include Bacillus subtilis, Staphylococcusaureus and Escherichia coli. The antibacterial activity of the compounds was estimated on the basis of the average size of inhibition zone formed around the well on the seeded agar plate.
The results of the antifungal activities test of the ligands and the mixed complexes are presented in Table 5 showed that all the mixed vitamin-metal complexes are more effective antibacterial and antifungal against the tested species. It was observed that metal chelation has affected significantly the antimicrobial or bioactive behaviour of the ligands (Chester et al, 1987) .
The mixed complexes were insoluble in deuterated chloroform, hence the 
